M
ichael Faraday, the noted English physicist and chemist, lived from 1791 to 1867. He was a gifted lecturer who began giving his Christmas Lectures for children and their families at the Royal Institution of Great Britain in the 1840s. Faraday loved simplicity, and he had a strong sense of the dramatic. His audience entered wholeheartedly into the world of science with his guidance. His ideas were still considered very unorthodox at that time, and children, who had not yet adopted conventional ideas, would react enthusiastically to the ones he presented. Eventually, the lectures became very popular, and even the Prince of Wales attended and learned about the mysteries of electricity. Faraday sought to awaken the sense of wonder in his listeners. He knew that once a person could be made to wonder about the world, it was only a short step to studying it. He strove to point out that if you looked closely at the most ordinary thing, such as the force of gravity, it ceased to be ordinary and became somehow miraculous. Throughout the 19 annual Christmas Lectures that he presented, Faraday did all he could to urge his listeners to see and judge for themselves, to experiment, and to question nature directly whenever anyone discovered something out of the ordinary. uthenium is a very hard, silvery metal. It is a member of a group of metals called platinum metals, because they resemble platinum in appearance and behavior. The other platinum metals are rhodium, palladium, osmium, iridium, and, of course, platinum. These metals are clustered together in the periodic table of elements.
Ruthenium is rather rare in the Earth's crust, with world reserves of about only 5,000 tons. It is most often found in trace amounts in the ores of other metals such as copper and platinum. Because it is rare, it is rather expensive, costing about three times as much as silver, but still only about 5% as much as platinum. The element was discovered in 1844 by Karl Claus, a Russian-German chemist, who named it after Ruthenia, the Latin name for Russia.
Because ruthenium is very hard and resistant to corrosion, its major use is in making electrical contacts. It is electroplated onto the contacts to make them wear-resistant and reliable. It is also used to make alloys, which are mixtures of two or more metals. Adding just one tenth of one per cent (0.1%) of ruthenium to titanium makes the titanium 100 times more resistant to corrosion. It's also used to harden gold and platinum in jewelry.
Like most transition metals, ruthenium forms many compounds that are brightly colored. Perhaps the best known of these is a compound that contains ruthenium 2+ ions surrounded by three molecules of bipyridine, a nitrogen-containing organic compound. This compound is bright red-orange, and it gives off a deep red glow when exposed to ultraviolet light. This compound has been extensively investigated as a sensitizer in the conversion of solar energy into chemical energy sources such as hydrogen.
Some newly-discovered ruthenium compounds contain an unusual chemical feature. The molecules of these compounds contain two ruthenium atoms that have a chemical bond between them. Some of these molecules have been assembled by the group of WISL Fellow Prof. John Berry, here in the chemistry department of the UW-Madison. The photo on the next page shows solutions of some of these new compounds. These compounds show the wide range of colors of ruthenium compounds. The dual mission of WISL is to promote literacy in science, mathematics and technology among the general public and to attract future generations to careers in research, teaching and public service. Science literacy is important because it allows all of us to make informed decisions in a world that relies daily on science and technology. It is essential for the well-being of our society that all citizens develop an appreciation of science, the benefits of technology, and the potential risks associated with advances in both. www.scifun.org
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